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“During the last decade, partial nephrectomy has become the standard of care for 
the treatment of T1 tumors. Nevertheless, partial nephrectomy is 

clearly underutilized.”
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Is partial nephrectomy a better surgical option for 
the treatment of renal cell carcinoma?

For many decades, radical nephrectomy (RN) 
has been the gold standard for the treatment of 
localized renal cell carcinoma (RCC). However, 
emerging evidence suggests that RN is a signifi-
cant risk factor for the development of new-onset 
chronic kidney disease (CKD) or worsening of 
pre-existing CKD and leads to more cardio-
vascular events and worse survival [1–4]. Renal 
excision increases the risk factors for CKD by 
favoring arterial hypertension, proteinuria, 
hyperparathyroidism, anemia and metabolic 
acidosis. Patients are more likely to die of com-
peting risks such as cardiovascular death than 
to die of the cancer itself. Owing to the higher 
risk of CKD following RN, the status of RN 
has been called into question. Other contribut-
ing factors are an increased incidental detection 
of small (<4 cm) renal masses with a significant 
proportion of benign tumors, the possibility of 
late recurrence of RCC in the contralateral kid-
ney and the equal oncologic efficacy as partial 
nephrectomy (PN) for renal tumors less than 
4 cm [5,6] and tumors between 4 and 7 cm [7,8]. 
A study in patients with localized RCC of 4 cm 
or less and a normal contralateral kidney showed 
that compared with PN, RN was associated with 
decreased overall survival (OS) in young patients 
(<65 years) with small renal masses [9]. 

“Although partial nephrectomy is a 
technically more complex operation than 

radical nephrectomy ... partial nephrectomy 
is safe with only a slightly higher 

complication rate than observed after 
radical nephrectomy.”

With PN, one aims to save normal renal 
parenchyma to preserve renal function. Next to 
preservation of renal function and prevention of 
CKD, PN avoids the overtreatment of benign 

KEYWORDS: open partial nephrectomy n laparoscopic partial nephrectomy n renal cell 
carcinoma n warm ischemia time

small renal masses. During the last decade, PN 
has become the standard of care for the treat-
ment of T1 tumors [10]. Nevertheless, PN is 
clearly underutilized.

A study showed that the introduction of lapa-
roscopic radical nephrectomy (LRN), a techni-
cally easier procedure in renal surgery coincided 
with a decrease in PN use [11]. In recent years, 
the use of PN has been gradually increasing. 
An initial significant concern with the use of 
PN treating RCC was the risk of local recur-
rence in the ipsilateral kidney due to incomplete 
resection. This concern may be tempered by the 
low rates of recurrence following PN in the lit-
erature (0–10%) and even lower (1–3%) when 
performing PN for tumors less than 4 cm [12]. 
A minimal normal tissue margin following PN 
is sufficient to avoid local recurrence [10,13]. The 
presence of positive margins after PN is a rare 
event and should be followed by more frequent 
and rigorous long-term surveillance [14,15]. In 
addition, positive surgical margins do not seem 
to negatively influence cancer-specific survival 
(CSS) [16,17]. 

Open PN (OPN) is the nephron-sparing 
modality with the largest clinical experience 
and the longest follow-up. A prospective, ran-
domized Phase III study (EORTC 30904) has 
been conducted to compare RN and PN in 
541 patients with tumors ≤5 cm and a normal 
contralateral kidney. Oncologic equivalence of 
PN and RN could not be definitively shown in 
this randomized study [18] but is seen in non ran-
domized studies (5- and 10-year CSS rates up to 
98.5 and 96.7%) [19] and is nowadays generally 
accepted. The percentage of patients with pro-
gression and renal cancer death in the random-
ized study is very small and cannot explain any 
possible OS differences between the two treat-
ment arms [18]. A recent large population-based 
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ana lysis of cancer control efficacy of PN ver-
sus RN in T1bN0M0 RCC showed that PN 
provides equivalent cancer control relative to 
RN [20]. Another recent study in patients with 
T1b renal tumors revealed that elective PN was 
associated with a significantly better OS than 
RN. This OS benefit seems to be attributable 
in part to prevention of postoperative CKD [21]. 
The same author showed in a retrospective study 
that PN was associated with better 5-year OS 
when compared with RN in patients with unan-
ticipated benign tumors. This survival advantage 
appears to result partly from better preservation 
of estimated glomerular filtration rate (eGFR), 
but other unmeasured factors may also play a 
role [22]. Although PN is a technically more com-
plex operation than RN, a previous report of the 
randomized study on surgical morbidity revealed 
that PN is safe with only a slightly higher com-
plication rate than observed after RN [23]. A 
review of the literature revealed that in elective 
situations a better health-related quality of life 
is achieved with PN compared with RN because 
of a better preservation of renal function and 
overall quality of life [24]. Expanding the indica-
tions of elective OPN to larger, more complex 
or central tumors is associated with an increased 
but acceptable morbidity [25]. However, a study 
using a specific technique has demonstrated 
success in PN for central tumors with minimal 
intraoperative complications [26]. These data 
provide support for the use of PN in small renal 
tumors as first-line procedure whenever techni-
cally feasible, even in the presence of a normal 
contralateral kidney [10]. 

“Preserving nephrons should be the most 
important goal, whatever the surgical 
approach is, open or laparoscopic.”

Laparoscopic partial nephrectomy (LPN) is 
becoming an accepted alternative to OPN. The 
oncological outcome in available LPN series 
with limited follow-up appears to be similar 
to the outcome achieved with OPN [27,28]. A 
recent study shows excellent and similar 7-year 
oncological outcomes after LPN and OPN [29]. 
During the development phase of LPN there 
have been initial concerns regarding the longer 
warm ischemia time (WIT) and higher risk of 
complications such as urinary leakage and hem-
orrhage [30]. Several specific operative modifica-
tions were developed to improve the laparoscopic 
techniques and the increased experience of lap-
aroscopic surgeons during the last decade has 
resulted in a significantly reduced complication 

rate of LPN, which now seems similar to that 
of OPN [31–33]. A center with advanced laparo-
scopic expertise reported a mean WIT of less 
than 14 min, which is lower than or similar to 
that in more recent OPN series [31]. Hemostasis 
and warm ischemia remain the most important 
obstacles during LPN. A study compared the 
long-term impact of LPN and LRN on serum 
creatinine in patients with two normal kidneys 
on imaging and normal pre operative serum cre-
atinine. Despite the warm ischemia and longer 
operative time, LPN preserves renal function 
better than LRN [34]. The eGFR is a better 
measure of renal function than serum creati-
nine. A recent study that used the Modification 
of Diet in Renal Disease (MDRD) equation to 
determine the eGFR in patients who under-
went LPN showed that renal function impair-
ment was more than twofold higher in patients 
with WIT of more than 40 min than in the 
other groups [35]. All attempts should be made 
to keep the WIT as short as possible and every 
minute counts when the renal hilum is clamped 
during PN [36]. Encouraging results with LPN 
and robot-assisted LPN have been reported for 
more challenging tumors, including small renal 
masses next to the renal hilum [37,38]. To date, 
OPN continues to be the preferred treatment 
for the management of RCC in centers without 
advanced laparoscopic expertise. It enables the 
fastest and safest nephron-sparing surgery, yield-
ing the best preservation of renal function (WIT 
mostly around 10–15 min). It yields the same 
long-term oncological outcomes of RN for RCC. 
Also, in complex cases OPN will be successful, 
and a RN can thus be avoided. OPN is associ-
ated with minimal surgical morbidity. Bleeding 
is minimal and fistula is exceptional. Cooling, 
clamping and intraoperative ultrasound is easily 
applicable and the duration of surgery and WIT 
are shortest for open PN. The cost of technical 
tools used for open PN is very low. Laparoscopic 
and robotic techniques have to compete with 
the functional and oncological results of OPN.

A study in selected patients with locally 
advanced RCC showed that PN is safe and pro-
vides oncologic outcomes equivalent to patients 
managed with RN (CSS; 74 vs 78%, p = 0.113). 
The rate of procedure-related complications 
after PN was low (8.8%). Patients treated with 
PN had a similar estimated intraoperative blood 
loss, transfusion rate, and equal duration of sur-
gery and hospital stay as patients managed with 
RN [39]. PN is the established treatment for T1a 
tumors (<4 cm) and an emerging standard treat-
ment for T1b tumors (4–7 cm) provided that the 
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operation is technically feasible. The indications of 
PN are also expanding to more complex tumors. 
Adequate expertise and careful patient selection 
are important. RN remains a feasible option only 
when the tumor is not amenable to PN [10].

If RN is needed, LRN should be considered 
as it has become a recognized standard with 
more rapid recovery. However, to date, it is over-
utilized in small renal tumors. Training in OPN 
should be continued and more frequent use is 
recommended. LPN is a technically challenging 
procedure with a long learning curve performed 
in specialized laparoscopic centers. Widespread 
training in LPN and robot-assisted laparoscopic 
techniques are needed and will extend the ben-
efits of minimally invasive nephron-sparing 
surgery to a wider audience of patients and 

urological surgeons. When LPN expertise is not 
available or LPN encounters difficulties, PN use 
should be encouraged with conversion to OPN 
and not to LRN. Preserving nephrons should be 
the most important goal, whatever the surgical 
approach is, open or laparoscopic.

Financial & competing interests disclosure
The authors have no relevant affiliations or financial 
involvement with any organization or entity with a finan-
cial interest in or financial conflict with the subject matter 
or materials discussed in the manuscript. This includes 
employment, consultancies, honoraria, stock ownership or 
options, expert testimony, grants or patents received or 
p ending, or royalties.

No writing assistance was utilized in the production of 
this manuscript.

Bibliography
1 Huang WC, Levey AS, Serio AM et al. 

Chronic kidney disease after nephrectomy in 
patients with renal cortical tumours: 
a retrospective cohort study. Lancet Oncol. 7, 
735–740 (2006).

2 Huang WC, Elkin EB, Levey AS, Jang TL, 
Russo P. Partial nephrectomy versus radical 
nephrectomy in patients with small renal 
tumors – is there a difference in mortality and 
cardiovascular outcomes? J. Urol. 181, 55–61 
(2009).

3 Weight CJ, Larson BT, Fergany AF et al. 
Nephrectomy induced chronic renal 
insufficiency is associated with increased risk 
of cardiovascular death and death from any 
cause in patients with localized cT1b renal 
masses. J. Urol. 183, 1317–1323 (2010).

4 Miller DC, Schonlau M, Litwin MS, Lai J, 
Saigal CS. Renal and cardiovascular 
morbidity after partial or radical 
nephrectomy. Cancer 112, 511–520 (2008).

5 Lau WK, Blute ML, Weaver AL, Torres VE, 
Zincke H. Matched comparison of radical 
nephrectomy vs nephron-sparing surgery in 
patients with unilateral renal cell carcinoma 
and a normal contralateral kidney. Mayo Clin. 
Proc. 75, 1236–1242 (2000).

6 Lee CT, Katz J, Shi W, Thaler HT, 
Reuter VE, Russo P. Surgical management of 
renal tumors 4 cm or less in a contemporary 
cohort. J. Urol. 163, 730–736 (2000).

7 Leibovich BC, Blute ML, Cheville JC, 
Lohse CM, Weaver AL, Zincke H. Nephron 
sparing surgery for appropriately selected 
renal cell carcinoma between 4 and 7 cm 
results in outcome similar to radical 
nephrectomy. J. Urol. 171, 1066–1070 
(2004).

8 Dash A, Vickers AJ, Schachter LR, Bach AM, 
Snyder ME, Russo P. Comparison of 
outcomes in elective partial vs radical 
nephrectomy for clear cell renal cell carcinoma 
of 4–7 cm. BJU Int. 97, 939–945 (2006).

9 Thompson RH, Boorjian SA, Lohse CM et al. 
Radical nephrectomy for pT1a renal masses 
may be associated with decreased overall 
survival compared with partial nephrectomy. 
J. Urol. 179, 468–471 (2008).

10 Ljungberg B, Cowan NC, Hanbury DC et al. 
Guidelines on renal cell carcinoma. Updated 
2010. Eur. Urol. 58(3), 398–406 (2010).

11 Abouassaly R, Alibhai SM, Tomlinson G, 
Timilshina N, Finelli A. Unintended 
consequences of laparoscopic surgery on 
partial nephrectomy for kidney cancer. 
J. Urol. 183, 467–472 (2010).

12 Uzzo RG, Novick AC. Nephron sparing 
surgery for renal tumors: indications, 
techniques and outcomes. J. Urol. 166, 6–18 
(2001).

13 Van Poppel H, Joniau S. How important are 
surgical margins in nephron-sparing surgery? 
Eur. Urol. 6(8), 533–539 (2007).

14 Desai PJ, Andrews PE, Ferrigni RG, 
Castle EP. Laparoscopic partial nephrectomy 
at the Mayo Clinic Arizona: follow-up 
surveillance of positive margin disease. 
Urology 71, 283–286 (2008).

15 Yossepowitch O, Thompson RH, 
Leibovich BC et al. Positive surgical margins 
at partial nephrectomy: predictors and 
oncological outcomes. J. Urol. 179, 
2158–2163 (2008).

16 Bensalah K, Pantuck AJ, Rioux-Leclercq N 
et al. Positive surgical margin appears to have 
negligible impact on survival of renal cell 
carcinomas treated by nephron-sparing 
surgery. Eur. Urol. 57, 466–471 (2010).

17 Raz O, Mendlovic S, Shilo Y et al. Positive 
surgical margins with renal cell carcinoma 
have a limited influence on long-term 
oncological outcomes of nephron sparing 
surgery. Urology 75, 277–280 (2010).

18 Van Poppel H, Da Pozzo L, Albrecht W et al. 
A prospective, randomised EORTC intergroup 
Phase 3 study comparing the oncologic 
outcome of elective nephron-sparing surgery 
and radical nephrectomy for low-stage renal 
cell carcinoma. Eur. Urol. 59, 543–552 (2011).

19 Van Poppel H. Efficacy and safety of 
nephron-sparing surgery. Int. J. Urol. 17, 
314–326 (2010).

20 Crepel M, Jeldres C, Perrotte P et al. 
Nephron-sparing surgery is equally effective 
to radical nephrectomy for T1BN0M0 renal 
cell carcinoma: a population-based 
assessment. Urology 75, 271–275 (2010).

21 Weight CJ, Larson BT, Gao T et al. Elective 
partial nephrectomy in patients with clinical 
T1b renal tumors is associated with improved 
overall survival. Urology 76, 631–637 (2010).

22 Weight CJ, Lieser G, Larson BT et al. Partial 
nephrectomy is associated with improved 
overall survival compared with radical 
nephrectomy in patients with unanticipated 
benign renal tumours. Eur. Urol. 58, 293–298 
(2010).

23 Van Poppel H, Da Pozzo L, Albrecht W et al. 
A prospective randomized EORTC intergroup 
Phase 3 study comparing the complications of 
elective nephron-sparing surgery and radical 
nephrectomy for low-stage renal cell 
carcinoma. Eur. Urol. 51, 1606–1615 (2007).

24 Lesage K, Joniau S, Fransis K, Van Poppel H. 
Comparison between open partial and radical 
nephrectomy for renal tumours: perioperative 
outcome and health-related quality of life. 
Eur. Urol. 51, 614–620 (2007).



342 future science group

Editorial Van Poppel & Vandeursen

Therapy (2011) 8(4)

25 Patard JJ, Pantuck AJ, Crepel M et al. 
Morbidity and clinical outcome of nephron-
sparing surgery in relation to tumour size and 
indication. Eur. Urol. 52, 148–154 (2007).

26 Lebed B, Jani SD, Kutikov A, Iffrig K, 
Uzzo RG. Renal masses herniating into the 
hilum: technical considerations of the 
“ball-valve phenomenon” during nephron-
sparing surgery. Urology 75, 707–710 
(2010).

27 Gill IS, Kavoussi LR, Lane BR et al. 
Comparison of 1,800 laparoscopic and open 
partial nephrectomies for single renal tumors. 
J. Urol. 178, 41–46 (2007).

28 Gong EM, Orvieto MA, Zorn KC, Lucioni A, 
Steinberg GD, Shalhav AL. Comparison of 
laparoscopic and open partial nephrectomy in 
clinical T1a renal tumors. J. Endourol. 22, 
953–957 (2008).

29 Lane BR, Gill IS. 7-year oncological  
outcomes after laparoscopic and open  
partial nephrectomy. J. Urol. 183, 473–479 
(2010).

30 Breda A, Finelli A, Janetschek G, Porpiglia F, 
Montorsi F. Complications of laparoscopic 
surgery for renal masses: prevention, 
management, and comparison with the  
open experience. Eur. Urol. 55, 836–850 
(2009).

31 Nguyen MM, Gill IS. Halving ischemia time 
during laparoscopic partial nephrectomy. 
J. Urol. 179, 627–632 (2008).

32 Turna B, Frota R, Kamoi K et al. Risk factor 
ana lysis of postoperative complications in 
laparoscopic partial nephrectomy. J. Urol. 
179, 1289–1294 (2008).

33 Simmons MN, Gill IS. Decreased 
complications of contemporary laparoscopic 
partial nephrectomy: use of a standardized 
reporting system. J. Urol. 177, 2067–2073 
(2007).

34 Zorn KC, Gong EM, Orvieto MA et al. 
Comparison of laparoscopic radical and 
partial nephrectomy: effects on long-term 
serum creatinine. Urology 69, 1035–1040 
(2007).

35 Godoy G, Ramanathan V, Kanofsky JA et al. 
Effect of warm ischemia time during 
laparoscopic partial nephrectomy on early 
postoperative glomerular filtration rate. 
J. Urol. 181, 2438–2445 (2009).

36 Thompson RH, Lane BR, Lohse CM et al. 
Every minute counts when the renal hilum is 
clamped during partial nephrectomy. Eur. 
Urol. 58, 340–345 (2010).

37 Gill IS, Colombo JR Jr, Frank I, 
Moinzadeh A, Kaouk J, Desai M. 
Laparoscopic partial nephrectomy for hilar 
tumors. J. Urol. 174, 850–854 (2005).

38 Rogers CG, Metwalli A, Blatt AM et al. 
Robotic partial nephrectomy for renal hilar 
tumors: a multi-institutional ana lysis. J. Urol. 
180, 2353–2356 (2008).

39 Margulis V, Tamboli P, Jacobsohn KM, 
Swanson DA, Wood CG. Oncological efficacy 
and safety of nephron-sparing surgery for 
selected patients with locally advanced renal 
cell carcinoma. BJU Int. 100, 1235–1239 
(2007).


